Molecular analysis of the ramRA locus in clinical Klebsiella pneumoniae isolates with reduced susceptibility to tigecycline.
Mutations in ramR, a negative regulator of ramA which stimulates transcription of acrA/-B encoding the multidrug efflux pump AcrAB-TolC, were recently shown to result in reduced susceptibility to tigecycline in Klebsiella pneumoniae. We analysed six non-duplicate K. pneumoniae isolates with elevated MICs to tigecycline. All isolates showed transcriptional up-regulation of ramA and acrB as demonstrated by Northern blot and quantitative real-time PCR. Sequencing of the ramR gene revealed deletions in five of the isolates and a premature stop codon in one isolate. Transformation of the wild-type ramR gene but not of any of the detected mutant ramR genes into a ramR-mutant K. pneumoniae strain restored tigecycline susceptibility and repressed ramA and acrB transcription to wild type levels. Thus, our study confirms the role of inactivating mutations in the ramR gene in tigecycline resistance.